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SOARING WITHOUT ftlSING CURRENTS.* 
By Edwaxd P, Waxnez. 

The more dlff loult more Important etages of tbe problem 
of soaring flight, those vhioh relate to the malntenanoe of alti- 
tude and the Indefinite continuation of flight without dependence 
on rising currents from any source whatever j have as yet hardly 
been touched. The future -of soaring, in so far as there is any 
real future of practical use, lies in those stages, however, for 
it is obviously impossible always to oaxxy an ascending crirrent 
about with one. 

It is possible to say at once, with perfect def Initeness, that 
it is not now and will not at any time in the future become possi- ■ 
ble to soar without power in still or steadily moving air. That 
would be perpetual motion, nothing more or less, and if it were 
accomplished it would become necessary to rewrite the fundamental ■ 
rules on whidh all knowledge of medbeuiics is based, rules confirm- 
ed and reinforced by centuries of study and experiment. 

Between the manifestly impossible feat just cited and the 
making of flights of long dxiration by the utilization of ascending 
currents, the latter already many times accomplished, there lies a 
wide area of debatable ground, not yet conquered in practice but 
at least shown by theory to be open to invasion. The most notable 
sections of that doubtful area relate to possible soaring in winds 
of rapidly fluctuating strength, the theory of which was first ex- 
pounded by Langley in 1896 and has been further analyzed by many 

* From the Christian Science Monitor, Jan-uary 33, 1933. 



Eurojieskn trritezs since Langley's tlme^ and to soazlng in ?inds of 
varying inclination. 

The schemes for the use of fluctuating Ti-jcUspeeds for soarln.^ 
nay be divided into two classes « theiz assignment to one oz the 
other depending on whether the response to variations is automatic 
and inherent in the glider, or whether it must be produced by the 
pilot. Qn the whole, the first class seem the more hopeful, as 
the wind changes so suddenly and so irregularly that the most skill- 
ful pilot can hardly be expeo,ted to keep up with the alterations 
and to operate his controls in such a way as to take advantage of 
them unless he can be endowed with some sort of magic spectacles 
enabling him to see the ax}pr caching changes before they actually 
arrive, as a sailor can see a squall approaching across the water. 
If the wind speed would have the kindness to vary, according to 
some definite formula or some smooth curve of change, soaring would 
be easy, but unfortunately the ideal gust forms on which theories 
of methods of piloting are built up, do not correspond to anything 
existing in reality. 

If it be assumed that the compensation for atmospheric changes 
should be automatic, there are several possible directions of exper- 
iment. The three which are most obvious of them all having been 
tried at least in a small way, are the use of wings with flexible 
trailing edges, the tilting of the wings as a whole to change the 
angle of attack when the x>^e8sure changes , and. the swinging of the 
Tings f or^rd and backward. Trailing edges have been made flexible 
in varying degrees on certain airplanes and gliders for a number of 
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y^ars, and it Is interesting to observe that one of the three alr- 
i:ljij.ies which have made the longest glides « the Ijanover monoplane 
of Hentzen, is remarkable for the flexibility of the rear parts 
of its wing-tips. In the case of the Hanover glider « the angle 
beb^een the gliding path aaxd. the horizontal mas so small and the 
glide mas so flatj even fihen there seemed to be no rising ourrent 
to help cuts that it uas difficult to account for on any score 
except the automatic use of variations in velocity changing the 
form of the flexible wing as it was struck by the air with varying 
force. 

The other two schemes have less record of definite record- 
making achievement than has the flexible trailing edge. Airplane? 
with variable angle of attack, the wings tilting as a whole, have 
often come to grief because of the difference bet-treen their con- 
trols and those of an airplane, the ordinary airplane pilot find- 
ing it difficult to accommodate himself to their operation. In 
fact, the most successful glides with variable-angle soaring air- 
planes have been made by Mr. Harth, a German pilot who learned to 
fly on gliders, never having habd any experience on powered air- 
planes. Harth at one time held the world's record -for duration 
with a flight of 31 minutes ajid 40 seconds. • 

Swintfing Wings . 

The swinging-wing arrangement is being studied and tried by 
a number of experimenters in Germany, but no very remarkable re- 
sults' have as yet been aumounced. From a mechanical point of view 



It Is, of oouTse, dlffloult to e-7lng the Things as a vh61e ^IttouG 
Intezfexing vith their stzengtltx, siucli 3ore difficult tbsm to malid 
tlie ribs flexible near the trailing edge, and the development of 
the s^lnging'-iring type has been retarded by the severity of the 
ntsohanlosLL problem. 

Txirning from the automatic soaring devioes to those under 
the control of the pilot, the latter depend in most cases on sys- 
terns of piloting vrhich are applicable to any ordinary machine 
responding quickly and positively to its controls. The most nota- 
ble of such schemes calls for the following of either a circular 
or an S-shaped course, the glider being turned against the trind 
as the "Tind-speed rises and amy from the wind when the speed ia 
dying down. This would of course be rather a slow siqd circuitous 
method of getting from point to i>oint equivalent to the "tacking" 
of a sailing vessel moving a^inst the wind, but it would at least 
be a possible one if the wind-chGuiges were steady and regularly 
spaced so that the pilot night foresee their coming. As already 
noted, however, they lonfortunately are not of any sudb simple 
nature. 

Soaring is theoretloally possible not only with a wind vary- 
ing in velocity but also with one varying in dij^ection. In fact, 
it has been shown in a wind tunnel that if a wing is supported in 
a wind stream which is continually changing its inclination, vary- 
ing between a few degrees above the horizontal and a few degrees 
below, the wing will tend to a.dvance upstream instead of being 
blown along in the wind direction. It would therefore be possible 
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to soa' indef Initexy with -a glider of th« us-ual type -^hexevex such 
coi'idit^ons of rapidity and continuously varying dirsotion exist « 
but it seema rather donttf ol if they are anywhere oommon enough so 
that the pilot of an engineless airplcine mig^t count on finding 
then when he ^^ted them. 

In suomary, the preseiit out loot for aoaring without rising 
currents cannot be said to be hopeful. The best chance of success 
lies in the direction of the utilization of the energy stored in 
the air when the wind speed is constantly and rapidly varying. 
Further research on the extent and nature of such variations on 
atmospheric structure generally would be very profitable, and wjll 
undoubtedly be undertaken in increasing numbers. 
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